Giardia intestinalis: molecular characterization of UDP-N-acetylglucosamine pyrophosphorylase.
The flagellated protozoan Giardia intestinalis is one of the most prevalent human-infective parasites with a worldwide distribution. This parasite must encyst to complete the life cycle and N-acetylgalactosamine is produced from endogenous glucose for cyst wall synthesis during the transformation. UDP-N-acetylglucosamine pyrophosphorylase in G. intestinalis (GiUAP, EC 2.7.7.23) is the fourth enzyme in the inducible pathway of N-acetylgalactosamine biosynthesis, catalysing the conversion of N-acetylglucosamine-1-P to UDP-N-acetylglucosamine. In this study the gene GiUAP was cloned and sequenced from the Portland 1 strain using PCR techniques. It has an ORF of approximately 1.3 kb and contains no introns. BLAST and ClustalW analysis of the deduced amino acid sequence revealed significant similarities to other eukaryotic UAPs with putative active sites identified. Southern hybridization showed that GiUAP exists as a single-copy gene and it was shown to have two transcripts by RT-PCR and Northern hybridization. RLM-RACE identified both 5' and 3' untranslated regions and suggested the transcripts exist as a 5'-capped mRNA, with the use of two tandem polyadenylation sites to generate two unusually long giardial 3' untranslated regions of approximately 522 bp and approximately 3 kb. Moreover, a recombinant protein (rGiUAP) was expressed in E. coli and subjected to physical characterizations. Surprisingly the results obtained in this study were significantly different from those reported for the GiUAP in MR4 strain, suggesting this gene is under different transcription control in different strains of G. intestinalis. This report describes the molecular characterization of GiUAP and provides an opportunity to explore the control of gene expression during encystation of the parasite.